Background and Objectives: Open surgery has been the mainstay treatment for liver hydatidosis in the past. Today, for treatment of simple and uncomplicated cysts, we have a variety of choices: antihelmintic therapy, the PAIR (puncture, aspiration, injection, and respiration) technique, and the laparoscopic approach. We reviewed our series of 267 cases of hepatic hydatidosis submitted to surgery over a period of 20 years, from 1995 through 2014, comparing the results of these minimally invasive treatments.
INTRODUCTION
Liver hydatidosis, the parasitic disease produced by Taenia echinococcus granulosus, leads to suffering caused by the complications it generates in both the organ and the whole organism. Pathological consequences in the absence of accurate and timely treatment can be fatal. 1, 2 General morbidity from hydatid cysts remains high, despite preventative measures taken in many countries. This high morbidity, generating sometimes-important hepatobiliary sequelae, fully justifies the continued interest and attention of clinicians and surgeons worldwide.
Traditionally, surgery has been the only acceptable treatment. Today, modern medical therapy with anthelmintics has been shown to have some advantages, in particular for the prophylaxis of relapses in patients in whom surgery is prohibited. [3] [4] [5] In 1985, the treatment for hepatic hydatid cyst by echo-or tomographic-guided puncture was evaluated as a modern optimized alternative to surgical therapy. This minimally invasive treatment was initially received with restraint, 6 because of fears about secondary peritoneal seeding and the possibility of alcohol-induced cholangitis from instillation of cysts that have cystobiliary communication.
However, after the first reports of percutaneous puncture of a hepatic hydatid cyst followed by alcohol instillation, 7 there have been numerous articles showing that the method is safe and efficient and provides good results. 8 -13 This method was introduced in our clinic starting in March 1996.
The laparoscopic approach to the hydatid cyst emerged in 1993 as an alternative to the classic surgical treatment. We Surgical Clinic 2, University of Medicine and Pharmacy, "V. Babes," Timisoara, Romania (all authors). performed our first laparoscopic partial pericystectomy in 1998.
MATERIALS AND METHODS
For this retrospective study, we reviewed the data of all patients admitted with liver hydatidosis between 1995 and 2014. A total of 359 medical records were reviewed. There were 148 men (41%) and 211 women (59%), with a mean age of 36.8 years (range, 6 -67 years).
The most frequent clinical symptom was diffuse abdominal pain (179 cases, 49.8%). Hepatomegaly was encountered in 98 patients (27.2%) and abdominal discomfort in 74 (20.6%). Other signs or symptoms were allergic reactions, jaundice, and acute pancreatitis ( Table 1) . It is important to mention that more than 30% of patients were asymptomatic; the diagnoses were established incidentally during a routine ultrasound examination.
In our group, there were 14 patients (3.8%) who had undergone surgical procedures for liver hydatidosis, and they presented with a recurrence of the disease after 2-10 years.
All 359 patients underwent a preoperative ultrasound, and the cysts were initially classified according to Gharbi's system. 14 15 we used that ultrasound classification method ( Table 2 ). The number of cysts encountered was 557: 86 patients had 2 cysts and 56 had 3 ( Table 3) .
Four hundred nine cysts were located in the right liver lobe, and the mean diameter of the cysts was 6.7 cm (range, 3-19 cm). There were also multiple locations of the cysts: lung (7 cases), spleen (3 cases), pancreas (2 cases), peritoneum (2 cases), and diaphragm (1 case) ( Table 4) .
Preoperative workups included computed tomography or magnetic nuclear resonance and biochemical and immunochemistry profiles. All patients were treated with 10 -15 mg/kg albendazole, starting 1 to 3 days before the procedure and for 1 to 3 months afterward.
The year 1996 saw the start of our minimally invasive treatment of liver hydatidosis. We performed echo-guided puncture in the operating room in patients under general intravenous anesthesia. We started with the measurement of the cyst volume and then inserted an 18-22-gauge echo-guided needle. It is very important to insert the needle through the liver parenchyma, to avoid spillage of the hydatid liquid. We aspirated as much liquid as was consistent with the hydatid cyst's measured volume. We inspected to determine whether the suctioned liquid was clear, and alcohol, at a temperature of 98 degrees, was injected equal to one-third of the amount removed. The liquid was maintained for 10 minutes, after which it was aspirated. Initially, we selected the patients strictly from types CL and CE1, but later we performed the procedure, even in patients with CE2 cysts.
For the laparoscopic approach, we used the same manner as in the open approach in cases of partial pericystectomy. We put gauze dressing with hypertonic saline solution around the cyst and inserted the aspiration needle into the cavity, where we instilled hypertonic saline solution. After 10 min, we aspirated the cysts and drilled a small hole in them for better aspiration of the hydatid liquid. We extracted the germinative membrane or daughter vesicles and put them into an Endobag (Covidien, Dublin, Ireland). We controlled the cavity of the cysts and, if biliary leakage appeared, we performed a suture of the biliary fistula. After the procedure, these patients were sent for an endoscopic sphincterectomy. Finally, we placed a drainage tube into the cavity for several days.
RESULTS
In a group of 359 patients, minimally invasive treatment was performed in 267 (74.3%) and open surgery in 92 (25.7%) ( Table 4) .
We employed the PAIR (puncture, aspiration, injection, and respiration) technique in 208 patients (57.9%), and opted for a laparoscopic approach in 59 (16.4%) ( Table 5) . Only patients with CL, CE1, and CE2 liver hydatid cysts were selected for minimally invasive treatment (puncture or laparoscopy) after WHO-IWGE sonographic classification of the liver hydatidosis.
For the laparoscopic approach, the cysts were located mostly in the left liver lobe or in the lateral segments, as they were easy to manage. After gaining sufficient expertise in the laparoscopic field, we performed the laparoscopic approach, even for types CE3, CE4, and CE5. In terms of location, we can now resolve any segment of the liver laparoscopically, except for those cysts located in the central segments (Figure 1 ).
All patients were followed up for a mean of 61.7 months (range, 16 -127). Postoperative follow-up consisted of clinical examination, laboratory investigation, abdominal ultrasound, and computed tomography.
The patients treated by echo-guided puncture were cured in 95.2% of cases (198 patients). A decrease in the hepatic cavity was noted for up to 2 years after the puncture. We encountered a mean decrease in cavity of 73% after 1 month (range, 54 -100%) and 89% after 1 year (range, 72-100%) (Figure 2 ).
Six patients (2.8%) from the echo-guided puncture group underwent a repeat of the procedure, because the cavity did not disappear after 2 years. Four patients (2%) needed a classic reoperation, in 2 cases because of the development of liver abscesses and in 2 others because of biliary fistulas.
We had 8 patients (3.8%) with allergic reactions after puncture that were easily controlled with corticoids and antihistamines.
The patients treated by the laparoscopic approach were cured in 93.2% of cases (55 patients). In 4 cases, we had to perform an open procedure: in 2 patients for of a recurrence after 2 years, in 1 patient for a liver abscess, and in 1 for a biliary fistula (Figure 3) .
The mean hospital stay was 2.9 days (range, 1-5) after an echo-guided puncture and 3.6 days (range, 2-8) after a laparoscopic procedure. The mortality rate was nil.
DISCUSSION
There is still a great deal of controversy regarding the management of liver hydatidosis. Initially, open surgery was the only accepted treatment for this disease. In recent decades, however, dramatic changes have taken place. The first was the introduction of percutaneous echo-guided puncture, which was met with strong opposition. In fact, the procedure contravenes many of the principles of hydatid surgery, such as inserting a needle into the cyst cavity without the fear of disseminating the hydatid liquid. For this reason, there are several recommendations associated with it, such as that the needle should always be inserted through the liver's parenchyma to avoid spreading the liquid contents. 18 -20 There are no randomized studies to compare the results of percutaneous treatment with other surgical procedures. Gupta et al 21 published a retrospective study that compared 52 patients treated with the PAIR technique, with or without drainage, with 61 patients treated with radical/excisional surgery and 33 with conservative surgery. In 10 patients, the PAIR procedure was abandoned because of an initial aspiration of an unclear liquid, which indicates a cysto-biliary communication. It was concluded that for a safe PAIR procedure, it is very important to select only patients with type I or II cysts, according to Gharbi's classification. 14 In our study, 57.9% of the patients were selected for the PAIR procedure. The percentage can be explained by the changes in the early diagnosis of liver hydatidosis which translates into higher percentages of type CL, CE1, and CE2 cysts, in which percutaneous treatment is the procedure of choice, with very good results.
We noted that age is an important factor in the time needed for disappearance of liver cavities. Thus, children need healing time that averages up to 1 year, but in patients over 50 years of age, a decrease in the maximum diameter of the cavity took up to 2 years. If the cavity had not disappeared after 2 years, we performed another puncture, as happened in 6 patients.
There are no randomized studies to compare open versus laparoscopic treatment of liver hydatidosis. In a retrospective study, Zaharie et al 22 compared 59 patients treated with the laparoscopic approach with 172 patients treated with open surgery. They concluded that the laparoscopic approach is safe for the treatment of liver hydatidosis in almost all segments of the liver.
In our study, after the first period, we selected only cysts located in the left lobe, but now we consider that cysts in almost all segments are suitable for the laparoscopic approach, and almost all types of cysts can be resolved using this approach. In our experience, even type CE4 or CE5 cysts can be managed laparoscopically.
Regarding safety, there are many methods described for avoiding leakage of the hydatid liquid at the moment of the first insertion of a needle into the cyst. [23] [24] [25] [26] In our opinion, isolating the area around the cyst, using precautions when inserting the needle, and administering albendazole for at least 1 month after the procedure is sufficient, and we did not have any peritoneal recurrences after using the laparoscopic or percutaneous approach.
CONCLUSION
In dealing with the hepatic hydatid cyst, treatment must be adapted to each patient, depending on the stage of development, location, size, and complications of the cyst.
Classic radical or conservative surgery should remain an option for solving complicated cysts. For simple cysts, the uncomplicated minimally invasive treatment option should be considered the best course of action.
Both the laparoscopic approach and the ultrasound guided puncture are safe and effective procedures, but, with a difficult cyst location, a puncture should be considered.
